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V ASOCONSTRICnVE SUBSTITUTED DIHYDROPYRANOPYRIDINES 



The present invention relates to novel substituted dihydropyranopyiidines, processes for 
S their preparations, pharmaceutical compositions containing ihem and their use as a medicine, 
in particular for the prevention or treatment of disorders characterized by excessive 
vasodilatation, especially migraine. 

Migraine is a non-lethal disease suffered by one in ten individuals. The main symptom is 
headache; other symptoms include vomiting and photophobia. For many years the most 
10 wid^y used treatment for migraine involved the administration of ergotalkaloids, which 
show however several adverse side effects. Recentiy a tryptamine derivative, Le. 
sumatriptan, was introduced as a novel antinngraine drug. We have now surprisingly found 
that the present novel substituted dihydropyranc^yridines show S-HTi-like agonistic activity 
and can thus be used in the treatment of disorders characterized by excessive vasodilatation, 
IS especially migraine. 

The present invention is concerned with compounds of formula 

20 the phaimaceutically acceptable add addition salts thereof, the H-oxides thereof and the 
stereochemically isomeric forms thereof, wherein 

=ai-a2=a3-a4= is a bivalent radical of formula : 

=N-CH=CH-CH= (a). 

=CH-N=CH-CH= (b), 
25 =CH-CH=N-CH= (c), 

=CH-CH=CH-N= (d), 

wherein in said bivalent radicals one or two hydrogen atoms can be substituted by halo, 
hydroxy, Ci^^pSkyl or Ci.6alkyloxy; 
Rl is hydrogen or Ci^^aUcyU 
30 R2 is hydrogen or Ci-ealkyl; 
R^ is hydrogen or Ci-^alkyl; 
Alk^ is Ci.5alkanediyl; 
Alk^ is CT-isaUcanediyl; 
Q is a radical of formula 

35 
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5 




wherein 

is hydrogen, cyano, aminocaitxmyl or Ci-^^IkyU 
R5 is hydrogen, Ci.^alkyl, C3.6alkenyl or C3..6alkynyl; 

10 R6 is hydrogen or Ci^salkyl; or 

R5 and R6 taken together may fonn a bivalent radical of formula -(CH2)4- or -(CH2)5- ; 
R'7 and R^ each independendy are hydrogen, hydroxy, halo, Ci.6^1kyl, Ci.6alIcyloxy, 
aryloxy, Ci-^aU^lthio, cyano, amino, mono- or di(Ci.6a^l)^ino, mono- or 
di(C3.6Cycloalkyl)amino, aminocarbonyl, Ci..5alkyloxycarbonylamino, Ci.5alkylamino- 

15 carbonylamino, piperidinyl, pynolidinyk 

R9 is hydrogen, hydroxy, halo, Ci.6alkyl, Ci-ealkyloxy, aiyloxy. Ci-6alkylthio, cyano, 
amino, mono- or di(Ci.5alky])amino, mono- or di(C3^ycloaIkyl>imino, aminocarbonyl. 
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Ci.6allcyloxycarbonylainino, Ci,6alkylaminocarbonylamino, piperidinyl, pyirolidinyl; 
RiO is hydrogen. Ci.6alkyU Ci-^kylcarbonyl, or aiylCi.6alkyl; 

and R^^ arc hydrogen or taken together widi die carbon atom to which they arc 
ccHinected form C(0); 
5 q is 1 or 2: 

Rl3.is hydrogen, Ci.6alkyl. Ci-ealkylcarbonyl. orarylCi.6alkyl; 

Ri4 is hydrogen, hydroxy, halo, Ci-6alkyl, Ci-ealkyloxy, aryloxy. Ci-6alkylthio, cyano, 
amino, mono- ordi(Ci-6alkyl)amino, mono- ordi(C3-6Cycloalkyl)amino, aminocarbonyl. 
Ci-6alkyloxycarbonylamino. Ci-ealkylaminocarbonylamino, piperidinyl, pyrrolidinyU 
10 Rl5 and R^^ each independently arc hydrpgen. hydroxy, halo. Ci-6alkyl. Ci.6alkyloxy, 

aryloxy. Ci-^alkylthio, cyano. amino, mono- or di(Ci-6alkyl)amino, mono- or di(C3^clo- 
alkyDamino, aminocartwnyl, Ci-ealkyloxycaibonylamino, Ci-^alkylaminocarbonylamino, 
piperidinyl, pynolidinyl; 

Rl7 and Ri8 each independently arc hydrogen, hydroxy, halo, Ci-6alkyl, Ci-6alkyloxy, 
15 aryloxy. Ci.6allcylthio, cyano, amino, mono- or di(Ci-6alkyl)amino, mono- or 

di(C3-6cycloalkyl)amino. aminocarbonyl, Ci-6alkyloxycarbonylamino, Ci-^alkylamino- 
caibonylamino. piperidinyl, pynolidinyl; 

Rl9 and R^O each independently are hydrogen, hydroxy, halo. Ci-6allcyl, Ci-6aUcyloxy, 
aryloxy, Ci-6alkylthio, cyano, amino, mono- or di(Ci-6alkyl)amino, mono- or 
20 di(C3^cloalkyl)amino, aminocarbonyl, Ci-eaUcyloxycaibonylamino. Ci-6alkyianiino- 
carbcmylamino, piperidinyl, pyirolidinyl; 

r21 and R22 each ind^ndentiy are hydrogen, hydroxy, halo, Ci-6alkyl, Ci-^alkyloxy, 
aryloxy, Ci-6alkylthio, cyano, amino, mono- or di(Ci^kyl)^i"0' mono- or 
di(C3^cloalkyl)amino, aminocarbonyl, Ci.6alkyloxycarbonylamino, Ci-6alkylamino- 

25 carbonylamino, piperidinyl, pyirolidinyl; 

R23 and R2* each independendy arc hydrogen, hydroxy, halo, Ci-ealkyl, Ci-6aUcyloxy. 
aryloxy. Ci-ealkylthio. cyano, amino, mono- or di(Ci.6alkyl)amino, mono- or 
di(C3-6cycloalkyl)amino, aminocarbonyl, Ci-ealkyloxycarbonylamino, Ci.6alkylamino- 
carbonylamino. piperidinyl, pyirolidinyl; 

30 rislar2; 

r25 and R^ arc hydrogen cm* taken together witfi the carbon atom to which they arc 

connected form a C(0); 

R27 is hydrogen, halo or Ci-^alkyl, and 

aiyl is phenyl optionaUy substituted with halo, hydroxy, Ci.6alkyl or Ci-6alkyloxy. 

35 

Some of the compounds of formula (D may also exist in their tautomeric forms. Such 
forms although not explicidy indicated in the above formula are intaided to be included 
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within the scope of the present invention. 

As used in the foregoing definitions halo defines fluoro, chloxo, biumo and iodo; 
Ci-^alkyl defines straight and branch chained saturated hydrocarbon radicals having from 
1 to 6 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, pentyl, hexyl and 
the Uke; Cs-^alkmyl defines straight and branch chained hydrocarbon radicals containing 
one double bond and having firom 3 to 6 carbon atoms such as, for example, 2-propenyl, 
3-butenyl, 2-butBnyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl and the like; and the 
carbcxi atom of said Cs-^alkeny 1 being connected to a nitrogen atom preferably is 
san i rated , Cj^^aikynyl defines straight and branch chained hydrocarbon radicals 
containing one triple bond and having from 3 to 6 carbon atoms such as, for example, 
2-propynyl, 3-butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-hexynyl, and the like; and 
the carbon atom of said C3.6alkynylradk:al being connected to a nitrogen atom preferably 
is saturated; Cs^cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl and 
cyclohexyl; Ci.salkanediyl defines bivalent straight and branch chained saturated 
hydrocarbon radicals having form 1 to 5 carbon attnns, such as, for example, methylene, 
1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl and the branched 
isomers thereof; Cz-isalkanediyl defines bivalent straight and branch chained saturated 
hydrocarbm radicals having from 2 to IS carbon atoms such as, for example, 
1,2-ethanediyl, 13-propanediyl, 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl, 
l,7-heptan6diyl, 1,8-octanediyl, 1,9-nonanediyl, 1,10-decanediyl, l,ll-undecan6diyl, 
1,12-dodecanediyl, 1,13-tridecanediyl, 1,14-tetradecanediyl, l,lS-pentadecanediyl and 
the branched isomers thereof. The term **C(0)" refers to a carbonyl group. 

The pharmaceutically acc^table acid addition salts as mentioned hereinabove are meant to 
comprise the then^utically active non-toxic add addition salt forms which the compounds 
of formula (I) are able to form. The latter can conveniendy be obtained by treating the base 
form with such appropriate acids as inorganic adds, for example, hydxohalic adds, e.g. 
hydrochloric, hydrobromic and the like; sulfuric acid; nitric acid; phosphoric add and the 
Uke; or organic acids, for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 
2-oxopropanoic, ethanedioic, prc^anedioic, butanedioic, (Z)-2-butBnedioic, (E>2-butene- 
dioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydn)xy-l,2,3-propanetricar- 
boxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesuIfonic, 
cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like adds. 
Conversely the salt form can be converted by treatment with alkali into the free base form. 

The term addition salt also comprises the hydrates and solvent addidon forms which the 
compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates. 
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alcohoiates and tfie like. 

Hie term ^'steieochemically isomeric fonns" as used heieinbefore defines aU the 
possible isomeric fonns which the compounds of forraula (I) may possess. Unless 
5 otherwise mentioned or indicated, tfie chemical designation of compounds draotes the 
mixtme of all possible steieochemically isomeric forms, said mixtures containing all 
diastcioomers and enantiomers of the basic molecular structure. More in particular, 
steieogenic centers may have the R- or S-configuration; and Ca^-alkmyl radicals may 
have die E- or Z-configuration. Steieochemically isomeric forms of the compounds of 
10 formula (I) are intended to be embraced within the scope of this invention. 

The radical "=ai-a2^3-a4=" is suitably a radical of fonnula (a) or (c); 
Rl is suitably methyl or hydrogen, preferably R^ is hydrogen; 
R2 is suitably methyl or hydrogen, pxeferably R^ is hydrogen; 
15 R3 is suitably methyl or hydrogen, preferably R^ is hydrogen; 
Alkl is suitably Ci-salkanediyl, preferably Alk^ is methylene; 
Alk^ is suitably C2.^alkanediyl, preferably Alk^ is 1,3-propanediyl or 1,4-butanediyl; 
Q is preferably a radical of formula (aa). (bb), (dd), (gg) or (ii); 

R^ is suitably hydrogen, cyano, aminocarbcHiyl or methyl, preferably R"* is hydrogen or 
20 cyano; 

R5 is suiubly hydrogen or Ci.6alkyl, preferably R^ is hydrogen, mediyl, ethyl or propyl; 
r6 is suitably hydrogen or Ci.6alkyl, preferably R^ is hydrogen or methyl; 
R*^ and R^ each independendy are suitably hydrogen, hydroxy, halo or methyl, 
preferably both R7 and R^ are hydrogen or R^ is hydrogen and R^ is hydroxy; 
25 R^ is suitably hydrogen, hydroxy, preferably R^ is hydrogen; 

RlO is suitably hydrogen, or phenyimethyi, preferably Rl^ is hydrogen; 
q is preferably 2; 

Rll and Rl2 are both preferably hydrogen; 

Rl3 is suitably hydrogen or phenyimethyi, preferably R^^ is hydrogen; 
30 Rl^ is suitably hydrogen, halo or methyl, preferably R^^ is hydrogen or chloro; 

Rl5 and R^^ each independendy suitably are hydrogen, halo or methyl, preferably R^^ 
and R^^ are hydrogen or chloro; 

Rl'^ and Rl^ each independendy suitably are hydrogen, hydroxy, chloro or methyl, 
preferably Rl"' and R^^ arc both hydrogen or Rl^ is hydrogen and R^^ is hydroxy; 
35 R^^ and R^ each independendy suitably arc hydrogen, hydroxy, halo or methyl, 
preferably Ri^ and R^O arc both hydrogen or R*^ is hydrogen and R^ is chloro; 
R^^ and R^ each independendy suitably are hydrogen, halo, Ci-^aUcyloxy, 
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Ci-ealkylthio, aminOf mono- or di(Ci^kyl)ainino, preferably R^^ is hydrogen, chloro, 
methylthio oar amino and is hydrogen; 

R23 and R^* each independendy suitably arc hydrogen, halo or Ci.^alkyl, preferably R23 
and R24 are hydrogen or chloro; 
S rpiefierably is2; 

R25 and R26 botfi preferably are hydrogen; 

R2^ is suitably hydrogen or methyl* preferably is hydrogen; and 
aiyl is preferably phenyl. 

10 Interesting compounds are those compounds of formula (I), wherein R} and R^ both 
are hydrogen. 

Also interesting compounds arc those compounds of formula (I), wherein 
=ai-a2=a3-a4= is a bivalent radical of formula (a). 

15 

Another goup of interesting compounds are those compounds of formula (I), \^1iercin 
=ai-a^3-a4= is a bivalent radical of fonnula (c). 

Particular compounds are those interesting compounds of formula (I), wherein Q is a 
20 radical of foraiula (aa), (bb), (dd), (gg) or (ii), espcdaUy (bb)» (dd), (gg) or (u). 

Particularly interesting compounds are those interesting compounds, wherein Q is a 
radical of formula (bb), R^ and R^ are both hydrogen. 

25 Another group of particulariy interesting compounds are those interesting 

compoimds, wherein Q is a radical of foranula (dd), R* \ Rl2 and Ri3 are hydrogen and 
qis 2. 

Yet another group of particularly interesting compounds are those interesting 
30 compounds wherein Q is a radical of fonnula (gg), R*'' and Rl8 are hydrogen. 

Still another gnmp of particularly interesting compounds are diose interesting 
compounds wherein Q is a radical of formual (ii), R21 is metiiylthio and R22 is 
hydrogen. 

35 

Preferred compounds are : 
iI-[(3,4-dihydro-2H-pyrano[2,3-b]-pyridin-2-yI)methyl]-N*-2-pyiimidiny 
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propanediamine; 

li-[(3Adihydro-2H-pyrano[23-blp>Tidin-2-yl)methyll-M-(1.4,5.6- 

tBtrahydro-2-pyrimidinylV13-prop2U^edi^ 
N-[(3,4-dihydio-2H-pyiano[23-blpyridin-2-yl)methyl]-ir^^^^ 

5 piDpanediamine,£i-oxide; 

H-[(3.4-cimydio(2H)pyrancK3.2-c)pyridin-2-yl)meA^ 

prppanediaiiiine; 

N.[(3,4^ydio-2H-pynmo[2>b]pyridin.2-yl)methyl]-23:-^^^ 
pyiixnidinyl]- 1 3-propanediainine; 
10 li-[(3,4-dihydrc>-2H-pyfanoI2,3-b]pyridin-2-yl)meA 

propanediamine ; and 

M"-cyano-N-[3-[I(3,4Kiihydro-2H-pyi^o[2,3-b]pyridin-^^^ 
if-propylguanidine; 

the pharmaceutically acceptable acid addition salts or the stexeochenrically isomeric forms 
15 thereof. 

The compounds of formula (I) can generally be prepared by teacting a diamine of 
formula (H) with a reagent of formula (HI). In the formulas (II), (HI) and all the 
foUowing formulas the variabels "=ai-a2=a3-a4=", R^. R\ Mk\ Alk^ , and Q arc as 
20 defined under formula (I). In formula (HI) Wl is a reactive leaving group such as, for 
example, halo, e.g. chloro, bromo; alkyloxy. e.g. methoxy, ethoxy and the like; 
aryloxy. e.g. phenoxy and the like; alkylthio, e.g. methylthio, ethylthio and the like; 
arylthio, e.g. benzenethio and the like, 

*3-ar^^ (in) 

25 OD 

Said reaction can be performed by stirring die diamine of fonmula (II) witii die reagent 
of formula (HI) optionally in an appropriate solvent such as, for example, an alcohol, 
e.g. ediancri and tfie like; a halogenated hydrocarbon, e.g. trichlorometiiane and die like; 
an ether, e.g. tetrahydrofiiran and the like; an aromatic hydrocarbon, e.g. methylbenzene 

30 and the like or mixtures thereof. Optionally a base, such as, for example, an alkaKmetal 
carbonate, e.g. sodium or potassium carbonate ; an alkalimetal hydrogen carbcmate, e.g. 
sodium or potassium hydrogen carbonate ; an appropriate organic base. e.g. ILH-di- 
ethylethanamine, pyridine and Ae like bases, can be added to pick up die add diat may 
be formed during the course of die reaction. Elevated tempcranires may enhance die rate 

35 of die reaction. PrefCTably tfie reaction is performed at die reflux temperature of die 
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reaction mixture. 

The compounds of formula (I) can also generally be prepared by reductive 
ii*alkylation of an aminoderivative of fmnula (VI) with an appropriate alddiyde of 
5 fonnula (V). wherein Alk^ is a direct bond or CMalkanediyL 

r3 o 
(TV) 

H— N-AI1?-N-Q 



(VI> 

Said reaction is performed by stirring the reactants in an impropriate solvent such as, for 
10 example, an alcohol, e.g. ethanol and the like; an ether, e.g. tetrahydiofuran and the like; 
an aromatic solvent, e.g. methylbenzene and the like, or mixtures thereof. Optionally a 
water separator can be used to remove the water that is formed daring die course of the 
reaction. The resulting imine can then be reduced by reactive hydride reagents such as, 
toe example, sodium borcriiydride, or by catalytic hydrogenation on an appropriate 
IS catalyst, such as, for example palladium on charcoal, platinum on charcoal, Raney nickel 
and the like in a suitable solvent such as, for example an alcohol, e.g. methanol, ethanol 
and the like; an ether, e.g. tetrahydrofuran and the like; a caiboxylic ester, e.g. ethyl 
acetate, butyl acetate and the like; or a carboxylic acid, e.g. acetic add, propanoic acid and 
dieUke. OptioriaUy the reaction may be performed m elevated temperatures arKjiAn- 
20 pressures. 

The intermediate aldehyde of formula (V) can be prepared by reducing an acyl 
derivative offormula (TV) wherein Alk^ is defined as above and Y is halo. Theacyl 
halide can be prepared by reacting die acid of fmnula (IV) wherein Y is OH, with a 

23 halogmating reagent such as thionylcMoride, phosphorus trichloride, phosphorus 
tribromide, oxalylchloride and the like. The latter reaction may be performed in an 
excess of the halogenating reagent or in appropriate solvents such as for example 
halogenated hydrocarbons, e.g. dichloromediane, trichloromethane and the like; aromatic 
hydrocarbons, e.g. methylbenzene and the like; ethers, e.g. tetrahydrofuran, 

30 1,4-dioxane and the like; or dipolar aprotic solvents, e.g. H>H-diniediylfbrmamide, 
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HkN-diniediylacetamide and the like. Stiiring and elevated temperatures may be 
appropriate to enhance the rate of the leaction. 

Said reduction of the acylhalide of fomiula (IV) can fas* instance be peifonned by 
catalytic hydipgenation with a catalyst such as palladium on charcoal, palladium on 
S hariomsulfiafie, platinum on charcoal and the like in appropriate solvents such as, for 
example ethers, e.g. tetrahydmfuran and the like; preferably in admixture with a dipolar 
aprotic solvent, such as, for example H>N-dimethylfannamide, H*N-dimethylacetamide 
andthelike. Optionally a catalyst poison can be added, such as duophene,quinoline/ 
sulfur and the like. 

10 The reaction sequence starting from the intnmediate of formula (IV) and yielding 
compounds of formula (I) may be performed as a one-pot procedure. 

The compounds of formula (I) may also be prepared by N-alkylating an amine of 
formula (VI) with an inteimediate of formula (VII), herein is a reactive leaving 
15 group such as, for example, halo, e.g. chloro, bromo or iodo; sulfonyloxy, e.g. 

methanesulfonyloxy, methylbenzcnesulfonyloxy and the like, optionally in appropriate 
solvents such as ketones, e.g. 2-butanone and the like; ediers, e.g. tetrahydrofuran and 
the like; aromatic hydrocarbons, e.g. methylbenzene and the like; dipolar aprotic 
, solvents, e.g. N^-dimethylformamide, HJ!{-dimethylacetamide, dimethylsulfoxide and 
20 the like. 

r3 

^^ai^O^J + H-N-Alk^-N-Q (I) 

(vn) (vi) 

Stirring and heating may enhance the reaction rate. Optionally a suitable base may be 
added to pick up the acid that is formed during the course of the reaction such as, for 
25 example an alkali metal carbonate, e.g. sodium or potassium carbonate; an alkali metal 
hydrogen carbonate, e.g. sodium or potassium hydrogen carbonate and the like; an 
appropriate organic base, e.g. NJS-diethylethanamine, pyridine and the like. 

The compounds of formula (I), can also be converted into each other by functional group 
30 transformations. For instance the compounds of formula (I), wherein Q represents a 
pyrimidinyl moiety, can be converted into the tetrahydroanalogs following art-known 
catalytic hydrogoiation procedures. 
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Furthermore, compounds of formula 00 bearing a Cy^aiikynylgi^oxxp or 
Cs^kenylgroup can be ccHiverted into the corresponding compounds bearing 
5 Ci-^alkylgroup following an-known hydrogenation techniques. 

Compounds of formula (I) bearing a cyanogroup can be converted into die 
corresponding compounds bearing an aminomethyl subsrituent following art-known 
hydrogenation techniques. 

Compounds bearing an alkyloxy substituent can be converted into compounds bearing a 
10 hydroxy group by treating the alkyloxy compound widi an appropriate addic reagent 
such as for example, hydrohalic acid, c.g. hydrobromic acid or borcmtribromide and the 
like. 

Compounds bearing an amino subsdtuent can be 2i-acylatcd or N-alkylated following 
art-known M-acylation or £i-alkylation procedures. 
15 The N-oxides of the compounds formula (I) may also be prcpaxed following art-known 
methods. 

Intermediates of formula (VII). wherein **=ai-^=a3-a4=" is a bivalent radical of fonnula 
(a) have been described in EP-application 0.5 19.291 published on December 23, 1992. 



20 



25 



Intermediates of fonnula (VII), wherein "=ai-a2=a3-a4=" is a bivalent radical of formula 
(c), Alkl is a methylene and is a reactive leaving group, especially halo, may for 
instance be prepared as described hereinunder as Example 2 of the Experimental part. 
These intcnnediates are represented by fonnula (VII-c). 



(vn-c) 

Other intermediates are novel and can be prepared following art*known procedure. 



30 Pure stereochemically isomeric forms of the compounds of this invention may be 

obtained by the application of art-known procedures. Diastereoisomers may be separated 
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by physical separation methods such as selective crystallization and chromatogrs^hic 
techniques, e.g. liquid chnmiatography. Enanticnners may be separated finom each other 
by the selective ciystaUizaticHi of their diastereomeric salts with optically active adds. 
Said pure stcreochemically isomeric forms may also be derived from the conesponding 
5 pure stereochemically isomeric forms of the appropriate starting materials, provided that 
the reunion occurs steieospecifically. Preferably if a specific stereoisomer is desired, 
said compound will be synthesized by stereospecific methods of preparation. These 
methods will advantageously employ enantiomerically pure starting materials. 
Stereochemically isomeric fonms of the compounds of formula (I) are obviously intended 
10 to be included within the scope of the invention. 

The compoimds of formula (I), the pharmaceutically acceptable acid-addinon salts and 
stereochemically isomeric forms thereof have interesting pharmacological properties : 
they show 5HTi4ike agonistic activity. The compounds of the present invention have a 

IS remarkable vasocoostrictOT activity. They are useful to prevent and treat coixiitions which 
are related to vasodilatation. For instance, they are useful in the treatment of conditions 
characterized by or associated with cephalic pain, e.g. cluster headache and headache 
associated with vascular disorders, especially migraine. These compounds are also 
useful in the treatment of venous insufficiency and in the treatment of conditicms 

20 associated with hypotension. 

The vasoconstrictor activity of the compounds of formula (I) can be determined using an 
in vitro-test as is described in ''Instantaneous changes of alpha-adrenoreceptor affinity 
caused by moderate cooling in canine cutaneous veins" in the American Joumal of 
Physiology 234(4), H330-H337. 1978; or in the test described in the pharmacological 

25 example, wherein the serotonin-like response of the compounds of the present invention 
was tested cm the basilar arteries of pigs. 

In view of their useful pharmacological properties, the subject compounds may be 
formulated into various pharmaceutical fonns for administration puii>oses. 

30 To prepare the pharmaceutical compositions of this invention, an effective amount of a 
particular compound, in base or acid addition salt fonn, as the active ingredient is 
combined in intimate admixture with a pharmaceutically acceptable carrier, which carrier 
may take a wide variety of forms depending on the form of preparation desired for 
administration.These pharmaceutical compositions are desirably in unitary dosage form 

35 suitable, preferably, for administration orally, rectaUy, percutaneously, or by parenteral 
injection. For example, in preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed, such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid preparations such as suspensions, sjnrups. 
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eHxirs and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, 
binders* disintegrating agents and the like in the case of powders, pills, capsules and 
tablets. Because of their ease in administration, tablets and capsules lepiesent the most 
advantageous olral dosage unit fonn, in which case solid pharmaceutical carriers are 
5 obviously employed. For parenteral compositions, the carrier will usually comprise 

sterile water, at least in large part, though other ingredients, to aid solubility for example, 
may be included. Injectable solutions, for example, may be prepared in which the carrier 
comprises saline solution, glucose solution or a mixture of saline and glucose solution. 
Injectable suspensions may also be prepared in which case appropriate liquid carriers, 

10 suspending agents and the like may be employed. In tiie compositions suitable for 
percutaneous administration, the carrier optionally comprises a penetration CThandng 
agent and/or a suitable wetting agent, optionally combined with suitable additives of any 
nature in minor proportions, which additives do not cause a significant deleterious effect 
to die skin. Said additives may facilitate the administration to die skin and/or may be 

IS helpful for preparing die desired compositions. These compositions may be administered 
in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment It is 
eq)ecially advantageous to formulate the aforementioned pharmaceutical compositions in 
dosage unit fontn for ease of administration and imifbimity of dosage. Dosage unit form 
as used in the specification and claims herein refers to physically discrete units suitable as 

20 unitary dosages, each unit containing a predetermined quantity of active ingredimt 
calculated to produce the desired therapeutic effea in association with the required 
pharmaceutical carrier. Examples of such dosage unit fonns are tablets (including scored 
or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or 
suspensions, teaspoonfuls, tablespoonfiils and the like, and segregated multiples thereof. 

'25 

The compounds of the present invention therefore may be used as medicines in 
conditions related to vasodilatation, mere in particular hypotension, venous insufficiency 
and especially cephalic pain among which migraine. The compounds of the present 
invention also provide a method of treating warm-blooded animals suffering from 

30 conditions related to vasodilatation, such as, hypotension, venous insufficiency and 

especially cephalic pain among which migraine by administmng an efifective amount of a 
compound of formula (I), a phaimaceutically accq)table acid addition salt or a 
stereoisomeric form thereof. Those skilled in the art could easily detennine the effective 
amount &om the test results presented hereinafter. In general it is contemplated that an 

35 effective amount would be from 1 \ig/kg to 1 mg/kg body weighty and in particular fiom 
2 Hg^g to 200 Mg/kg body weight It may be ^ropriate to administer the required dose 
as two, three, four or more sub-doses at appropriate intervals throughout the day. Said 
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sub-doses may be formulated as unit dosage forms, for example, containing O.OOS to 20 
mg, and in particular 0.1 mg to 10 mg of active ingredient per unit dosage form. 

The following examples axe intended to illustrate and not to limit die scope of the present 
S invendon in all its aspects. 

A) Prgpw^pn of yhc in^prmgdiftt^ comppypi^ 
Example 1 

10 3-chloEobenzenecarboperoxoic add (0.0153 mol) was added ponionwise to 2- 
(chloromethyl)-3,4-dihydn>-2H-pyrano[2.3-b]pyridine (0.0153 mol) in 
trichlorometbane (l(X)ml) and the mixture was stirred at room temperature for 2 hours. 
The mixture was washed with a saturated sodium hydrogen carbonate solution and 
extracted. The organic layer was dried (Na2SQ4), filtered off and evaporated till 

15 dryness. The residue was purified by an open coltmm chromatogr^hy over silica gel 
(eluent : CH2a2/CH30H 98/2, 96/4, 90/10 and 80/20). The pure fractions were 
collected and evs^Kirated. The product was used without further purification, yielding 
2.16g (70%) of (±)-2-(chloron)ediyl)-3,4-dihydro-^-pyrano[2,3-b]pyiidine,8K»dde 
(interm. 1). 

20 

Example 2 

a) A mixture of aluminum (0.137 mol) and HgCl2 (0.012g) in tetrahydrofuran (100ml) 
was stirred and heated under nitrogen atmosphere at 40^C. 3-bnxno-2-propenyl 
(0.2265 mol) in tetrahydrofuran (l(X)ml) was added carefully arxi the mixture was 

25 stined at 60°C for Ihour. The mixture was cooled till -60^C and 4-methoxy-3-pyridine- 
carboxaldehyde (0.0985 mol) in tetrahydrofuran (100ml) was added dropwise. The 
mixture was stirred at 0°C for Ihour and then at lOPC for 2 hours. The mixture was 
treated with aqueous NH4a, stined for 30 minutes, filtered off and die filtrate was 
evaporated till dryness. Water was added and the nuxture was extracted with EtOAc. 

30 The organic layer was discarded. The aqueous layer was basified, extracted with EtOAc, 
dried (Na2S04)* filtered off and evaporated till dryness. The prcxluct was used without 
further purification, yielding : 13.5g (76%) (±)-4-methoxy-a-(2-propenyl)-3- 
pyridinemethanol (interm. 2). 

b) Thionyl chloride (0.456 mol) was added dropwise to a solution of intermediate 2 
35 (0.0456 mol) in dichloromethane (15Qml) and the mixture was stined at room 

temperature overnight The mixture was evaporated till dryness, the residue was washed 
with a saturated sodium hydrogen carbonate solution and extracted with 
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dichlaromethane. The organic layer was dried (Na2S04), filtered off and evaporated tiU 
dryness. The product was used without further purification, yielding lOg (89%) (±>3- 
(l-chloro-3-bulenyl)-4-methoxypyridinc (intcrm. 3). 

c) A mixture of intermediate 3 (0.040S mol) and Zxi (0.1591 mol) in acetic acid (400nil) 
5 was stirred at room temperature for Ih. The mixture was filtered off and he filtrate was 

evqxirated till dryness. The residue was washed with NaOH 10% and extracted with 
CH2CI2- The organic layer was dried (Na2S04), filtered off and evsqxnated till dryness. 
The residue (7g) was purified by short open column chromatography crvGr silica gel 
(eluent : CH2a2/CH30H 97/3). The pure fractions were collected and the eluent was 
10 evaporated. The product was used without further purification, yielding : 4g (60%) of 3- 
(3-butBnyl)-4-methoxypyridine (interm. 4). 

d) A mixture of bis(trimethylsilyl)sulphatc (0.0318 mol) and sodium methoxide (0.0278 
mol) in 13-dimethyl-2-imidazolidinone (SOml) was stined under N2 for Ih. Intermediate 
4 (0.0184 mol) in l,3-dimethyl-2-imidazolidinone (10ml) was added and the mixture 

15 was stirred at 1S0*^C for 4h. The mixture was washed with a saturated solution of NIL^Q 
and extracted with CH2a2. The organic layer was dried (Na2SQ4), filtered off and 
evaporated till dryness. The product was used without fiirther purification, yielding : 
1.4g (51%) 3-(3-butenyl>4-pyridinol (interm. 5). 

A mixture of intermediate 5 (0.01 mol) in trichloromethane (100ml) was cooled on an ice 
20 bath. Bromine (0.01 mol) in trichloromethane (50ml) was added dropwise and the 
mixture was stirred at room temperature for Ih. li. £I-diethylethanamine (4Qml) was 
addedanddiemixture was stirred at KXTC for 3h. The mixture was evaporated till 
dryness and the residue was purified by short open column chromatography over silica 
gel (eluent : CH2a2^CH30H 97/3). The pure ftaciions were collected and evaporated, 
25 yielding 1.2g (52%) (±)-2-bromomethyl-3,4-dihydro(2H)pyrano(3,2-c)pyridin (interm. 
6). 

BIEpgparatjQn of the final compounds 
fiyampte 3 

30 2-(bromomethyl)-3,4-dihydn>-(2H>pyrano[23-b]pyridine (0.0156 mol) and 

£I-2-pyrimidinyl-l,3-propanediamine (0.0312 mol) were stirred at lOOPC far 13 hours. 
The mixture was purified first by open column chromatography over silica gel (eluem : 
CH2a2/CH30H 90/10) and then by HPLC over silica gd (eluent : CH2CI2/ (CHsOH/ 
NH3)95/5). The pure firactions were collected and evaporated. The oily residue was 

35 converted into the hydrochloric acid salt (1:3) in Ul'-oxybisethane/ 2-propanoU yielding 
1.8 g (25%) of (±)-Ii-[(3,4-dihydn>-2H-pyrano[23-b]-pyridin-2.yl)methyl].M'-2- 
pyrimidinyI-l,3-propanediamine trihydrochloridc. 2-pn>panolate(l:l). monohydrate; 
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mp. 119.3*'C(comp. 1). 
Example 4 

A mixture of compound (1) (0.0047 mol) and hydrochloric acid in 2-propanol (0.0205 
5 mol) in methanol (45ml) was hydrogenated at room tempemure under normal pressure 
in a Parr apparatus with palladium on activated carbon (0.43g) as a catalyst After uptake 
of hydrogen (2 eq,)» the catalyst was filtered off and the filtrate was evaporated till 
dryness. The residue was purified by an open column chromatography over silica gel 
(eluent : CH2a2/(CH30H/NH3) 9/1). The pure ftactions were collected and evaporated. 
10 The residue was converted into the hydrochloric acid salt (2:5) in 2-propanol and 
evaporated till dryness. The residue was dried with P2O5 and KOH, yielding 0.93g 
(43%) of N-[(3,4-dihydTO-2H-pyrano[2>b]pyridin-2-yl)methyl]-N'-(l,4^,6-tetra^ 
hydn>-2-pyrimidinyl)-1.3-propanediamine dihydrochloride . 2-propanolate(2:l) 
jnonohydrate; mp. 143.3**C (comp. 2). 

15 

Example 5 

A mucture of 0.01 mol of intermediate 1 and 0.0315 mol of li-2-py^imidinyl-13- 
propanediamine were stirred at KXTC for 90 minutes. The mixture was purifed first by 
two flash chromatographies over silica gel (eluent : CH2CI2/ (CH3OH/NH3) 9/1) and 
20 then by HPLC (eluent : CUiClT/ (CH3OH/NH3) 9/1). The pure fractions were 

collected and evaporated. The residue was converted into the ethanedioic acid salt (2: 1) 
in C2H5OH, yielding 0.43 g (12%) of (±)-N-(3,4^hydro-2H-pyrano[2.3-b]pyridon-2- 
yl)methyl]-N'-2-pyrimidinyl-13-propanediamine, N-oxide ethanedioate (2:1) . 
monohydrate; mp. 108.0*C (comp. 3). 

25 

pxainpH^L^ 

A mbcture of 0.0053 mol of intermediate 6 and 0.0105 mol of li-2-pyrimidinyl-13- 
prDpanediamine were stirred at 100*C for 2 hours. The mixture was purifed by column 
chromatography over silica gel (eluent : CHzClT/ (CH3OH/NH3) 95/5) and then by 

30 HPLC over silica gel (eluent : hexanc/CH2Cl2/ (CH3OH/NH3) 5/4.5/0.5). The pure 
fractions were collected and evaporated. The residue was further purified by column 
chromatography NH2 KROMASIC LD. : 2.5 cm JOUR (15^m) (eluent : CH2CI2/ 
(CH3OH 96.5/3.5) injection 9x0. Ig dissolved in 10ml of elueuL The pure fractions 
were collected and ev^xxrated. The residue was dissolved in methanol (30 ml) and 

35 converted into die ethanedioic acid salt (2:5). The precipitate was filtered off and dried in 
vacuo, yielding 0.4 g (14%) of (R 104542); mp. 185.2'C (±)-H-[(3,4. 
dihydrD(2H)pyrano(3^-^)pyridin-2-yl)methyl]-K'-2-pyrimidinyl-l,3-propane^ 
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ethanedioate (5:2) (comp. 4). 

,CH2-NH-(CH2)3-NH-Q 



r*V Y 



Comp. 
no. 


Ex. 
no. 


=ai-a2=a3-a4- 


Q 


Hiysical data 


1 


3 


=N-CH=CH-CH= 




3Ha/H20/ 
2-DrDDanolate r2:l^ 
mp. 119.3*C 


2 


4 


=N-CH=CH-CH= 


1 

H 


2Ha/H20/ 

^-nrnnannlate f2*l^ 

mp. 143.3'C 


3 


5 


=(N-^)-CH=CH-CH= 




(COOIft2(2:l)/H20 
mp. 108.0*C 


4 


6 


=CH-CH=N-CH= 




(CXX)H)2 (5:2) 
mp. 185^*C 


5 


3 


=N-CH=CH-CH= 


SCH3 

— ^ \n 


3Ha/H20/ 
2-propanolate (2:1) 
mp. 234.2'C 


6 


3 


=N-CH=CH-CH= ' 


-6 


(CCX)H)2(1:1)/ 
mp. 174.9'C 


7 


3 


=N-CH=CH-CH= 




3Ha.7/2H20/ 
mp. ld5.9*C 


8 


3 


=N-CH=CH-CH= 


N-CN 
— C-NH— C3H7 


(OOOH)2 (3:2) 
mp. 153.4'C 



Example? 

Segments of basilar arteries taken fiom pigs (anaesthetised with sodium pentobarbital) 
were mounted for recording of isometric tension in organ baths. The preparations were 
10 bathed in Krebs - Henseleit solution. The solution was kept at 37°C and gassed with a 
mixture of 95% O2 - 5% 002. The preparations were stretched until a stable basal 
tension of 2 grams was obtained. 

The preparations were made to constrict with serotonin ( 3x10"'' M ). The response to 
the addition of serotonin was measured and subsequentiy the serotonin was washed 
15 away. This procedure was repeated until stable responses were obtair^ Subsequently 



wo 95/05381 



PCT/EP94/02700 



-17- 

the test compound was administered to die organ badi and die constricdon of die 
preparation was measured. This constrictive response was expressed as a percentage of 
the response to serotcmin as measured previously. 

5 In table 3 the ICso concentrations of die compounds of fonnula (I) are presented. . 



Co. No. 




1 


7.1 X 10-8 


2 


1.3 x•10r^ 


3 


3.4 X 10-7 


5 


2.6 X 10-"' 


6 


1.2 X 10-7 



10 D. Composition examples 

"Active ingredient" (A.L) as used throughout these examples relates to a compound of 
formula (I), a phannaceutically acceptable add addition salt ca* a stereochemically 
is(Hneric form diereof. 

Example « : ORAT.nROPS 

IS 500 Grams of the A J. was dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1.5 1 of 
die polyetiiylcnc gjycol at 60-80°C Aftw cooling to 30-40°C diere were added 35 1 of 
polyethylene glycol and the mixture was stirred weU. Then there was added a solution of 
1750 grams of sodium saccharin in 2.5 1 of purified water and while stirring there were 
added 2.5 1 of cocoa flavor and polyethylene glycol q.s. to a volume of SO U providing 

20 an oral drop solution comprising 10 mgAnl of AX. The resulting solution was filled into 
suitable containers. 

^my}^ 9 ; ORAL SQLUTIQW 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydn)xybenzoate were 
dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10 

25 grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.L The latter 
solution was combined with the remaining part of the former solution and 12 1 
l»2»3-propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of 
sodium saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of 
gooseberry essence were added. The latter solution was combined with the former, water 

30 was added q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of the 
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active ingredient per teaspoonful (5 ml). The resulting solution was filled in suitable 
containers. 

Example 10: CAPSULES 

20 Grams of the A.L, 6 grams sodium lauiyl sulfate, 56 grams starch, 56 grams lactose, 
5 0.8 grams colloidal silicon dioxide, and 1.2 grams magnesium stearate were vigorously 
stirred together. The resulting mixture was subsequendy filled into 1000 suitable 
hardened gelatin capsules, comprising each 20 mg of the acdve ingredient 

P?mnpie U : FttJrl-CQATEP TAPILEIS 

10 A mixture of 100 grams of the A.I.. 570 grams lactose and 200 grams starch was mixed 
well and thereafter humidified widi a soludcm rf 5 grams sodium dodecyl sulfate and 10 
grams polyvinylpyrrolidone in about 200 ml of water. The wet powder mixture was 
sieved, dried and sieved again. Then there was ackled 100 grams microcrystalline 
cellulose and 15 grams hydrogenated vegetable oiL The whole was mixed well and 

15 compressed into tablets, giving 10.000 tablets, each containing 10 mg of the active 
ingredient 
.GdStttog 

To a solution of 10 grams methyl cellulose in 75 ml of denaturated etfaanol there was 
added a solution of 5 grams of ethyl ceUulose in 150 ml of dichloromethane. Then there 

20 were added 75 ml of dichloromethane and 2.5 ml 1 ,23-piopanetrioL 10 Grams of 
polyethylene glycol was molten and dissolved in 75 ml of dichloromethane. The latter 
solution was added to the former and then there were added 2.5 grams of magnesium 
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour 
suspension and die whole was hompgenated. The tablet cores were coated with the thus 

25 obtained mixture in a coating apparatus. 

Example 12 : INJECTABLE SQLimON 

1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate were 
dissolved in about 0.5 1 of boiling water for injection. After cooling to about 5(rC there 
were added while sdrring 4 grams lacdc acid, 0.05 grams propylene glycol and 4 grams 
30 of the A.I.. The solution was cooled to room temperature and supplemented with water 
for injection q.s. ad 1 1, giving a solution comprising 4 mg/ml of A J,. The solution was 
sterilized by filtration (U.S.P. XVn p. 811) and filled in sterile containers. 

Example 13 : SUPPOSITORIES 

3 Grams A.L was dissolved in a solution of 3 grams 23-dihydroxybutaDedioic acid in 
35 25 ml polyethylene glycol 400. 12 Grams surfactant (SPAN®) and triglycerides 

(Witepsol 555 CS>) q.s. ad 300 grams were molten together. The latter mixture was mixed 
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well with the former solution. The thus obtained mixturc was pouied into moulds at a 
temperature of 37-38^C to form 100 suppositories each containing 30 mg/ml of the A J. 

Example 14 : IN TPrTAm .K SOIAJTIQN 

60 Qrams of A.L and 12 grams of benzylalcohol were mixed well and sesame oil was 
S added q.s. ad 1 1, giving a soludon comprising 60 mgAnl of A.L The soludon was 
sterilized and filled in sterile containers. 
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Claims 



1. A compound having the fonnula 



a). 



a i^uinnaceutically acceptable acid addidon salt thereof, a M-oxide thereof or a 
steieochemically isomeric form thereof, wherein 
10 =ai-a2=a3-a4= is a bivalent radical of fonnula : 

=N-CH=CH-CH= (a), 

=CH-N=CH-CH= (b), 

«CH-CH=N-CH« (c), 

=CH-CH=CH-N= (d). 
15 wherein in said bivalent radicals one or two hydrogen atoms can be substituted by halo, 

hydroxy, Cj^^alkyl or Ci-ealkyloxy; 
is hydrogen or C\.sBlJkyi; 

r2 is hydrogen or C\-€BJ^k 

R3 is hydrogen or Cmsalkyl; 
20 Alk^ is Ci.salkanediyl; 

Alk^ is C2.i5alkanediyl; 

Q is aradical of fonnula 



N-R* 



(aaX 




(ad. 



25 



.10 



(=c). 



N=:N 




<hh). 



Oi). 




wherein 

5 is hydrogen, cyano, aminocarbonyl or Ci.6a^U 

R5 is hydrogen, Ci.6alkyl> Cs-aalkenyl or Ca-^alkynyl; 
R6 is hydrogen or Ci^^aikyl; or 

R5 and R^ taken together may fom a bivalent radical of formula -(CH2)4- or -(CH2)5- ; 
R7 and R8 each independently are hydrogen, hydroxy, halo. Ci-6alkyl, Ci-6alkyloxy. 
10 aiyloxy. Ci-^s^lkylthio, cyano. amino, mono- or di(Ci.6a^0aniino. mono- or 

di(C3.^cloalkyl)amino, aminocarbonyl, Ci^ea^ioxycaibonylamino. Ci-^alkylamino- 
caibonylamino, piperidinyl. pyrrolidinyl; 

R9 is hydrogen, hydroxy, halo. Ci-^^i^l. Ci-6alkyloxy. aryloxy. Ci-^alkylthio. 
cyano, amino, mono- ordi(Ci.6alkyl)amino, mono- or di(C3.6cycloalkyl)amino, amino- 
15 carbonyU Ci-6aiJcyloxycarbcMiylamino. Ci-^alkylaminocarbonylamino, piperidinyl. 

pyrrolidinyl; 

RlO is hydrogen. Ci-galkyl, Ci^kylcarbonyl. or arylCi-^alkyl; 

Rl 1 and R^^ are hydrogen or taken togedier with the carbon atom to which they are 

connected form C(0); 

20 qislor2; 

Rl3 is hydrogen, Ci^alkyl. Ci-ealkylcarbonyl, or aiylCi-ealkyU 
RW is hydrogen, hydroxy, halo, Ci-6alkyl, Ci-^alkyloxy, aryloxy, Ci-^alkylthio, 
cyano, amino, mono- or di(Ci.6alkyl)amino, mono- or di(C3^ycloalkyl)amino, amino- 
carbonyl. Ci-fialkyloxycarbonylamino, Ci.6&lkylaminocarbonylamino, piperidinyl, 

25 pyrrolidinyl; 

Rl5 and R^^ each independently arc hydrogen, hydroxy, halo, Ci-ealkyl, Ci-^alkyloxy, 
aryloxy, Ci-^alkylthio, cyano, amino, mono- or di(Ci.6aUcyl)arnino. mono- or 



wo 95/05381 



PCT/EP94/02700 



-22- 

di(C3-6cycloalkyl)amino, aminocaitxmyU CmsaUcylo>^ycarbonylamino, Ci^galkylamino- 
carbonylamino, piperidinyU pyrrolidinyl; 

R''7 and R'^ each independently arc hydrogen, hydroxy, halo, Ci.6allcyl, Ci-galkyloxy, 
aryloxy, Ci^^all^lthio, cyano, amino, mono- or di(Ci.6&lkyl)ainino, mono- or 
S di(C3.6Cycloalkyl)aminOt aminocaibonyl, C]^alkyiaxycartx)nyIamino, Ci-^alkylamino- 

carbonylamino, piperidinyl, pynolidinyl; 

r19 321(1 r20 each independendy arc hydrogen, hydroxy, halo, Ci-^aU^U Ci..63lkyloxy, 
aiyloxy, Ci.6aU^ldiio, cyano, amino, mono- or di(Ci.6sdkyl)amino, mono- or 
di(C3^ycloalkyl)amino, aminocarbonyl, Ci.63lkyloxycarbonylamino, Ci-^alkylamino- 

10 carbonylamino, piperidinyl, pynolidinyl; 

R^^ and R^ each independendy arc hydrogen, hydroxy, halo, Ci-^all^l, Ci-^alkyloxy, 
aryloxy, Ci-^^ilkylthio, cyano, amino, mono- or di(Ci.6alkyl)amino, mono- or 
di(C3.6cycloalkyl)amino, aminocarbonyl, C].6alkyloxycaibonylamino, Ci-galkylamino- 
carbonylamino, piperidinyl, pynolidinyl; 

15 R23 and R^ each independendy arc hydrogen, hydroxy, halo, Ci.6alkyl, Ci.6alkyloxy, 

aryloxy, Ci-ealkyldiio, cyano, amino, mono- or di(Ci.6&lkyl)amino, mono- or 
di(C3.6Cycloalkyl)amino, aminocarbonyl, Ci^kyloxycaibonylamino, Ci.6alkylamino- 
carbonylamino, piperidinyl, pynolidinyl; 
ris 1 or 2; 

20 r25 and R^^ arc hydrogen or taken together with the carbon atom to which they arc 

connected forni a C(0); 
R^ is hydrogen, halo or Ci.6alkyl, and 

aryl is phenyl optionally substituted with halo, hydroxy, Ci-^^dkyl or Ci-e^lkyloxy. 

25 2. A compound as claimed in daim 1, whercin R^ and R^ bodi arc hydrogen and Alk^ is 
1,3-propanediyL 

3. A compound as claimed in claim 1, wherein "=ai-a2=a3-a4=*' is a bivalent radical of 
formula (a) or (c). 

30 

4. A compound according to claim 1 , whercin Q is a radical of formula (aa), (bb), (dd), 
(gg)or(ii). 

5 . A compound according to claim 1 wherein die compound is 

35 N"[(3,4-dihydro-2H-pyrano[2,3-b]-pyridin-2-yl)mediyl]-M*-2-pyrimidiny^^ 
propanediamine; 

Ii-[(3,4-dihydn>-2ii-pyrano[2,3-b]pyridin-2-yl)methyl]-If -(1.4,5,6- 
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tetrahydiD-2-pyrimidinyl)-13-pn>panediainine; 
]i-[(3.4-dihydro-2H-pyiMo[23-b]pyridin-2-yl)meihyl]-If-2.p^ 

propanediamine^H-oxide; 

ii-[(3,4^hydro(2H)pyrano(3^-c)pyridin-2-yl)meihyll-M'-^^^ 

5 piopanediamine; 

H-[(3,4-dihydro-2H-pynmo[23-b]pyridin.2-yl)methyl]-ir42-^^ 

pyrimidinyl]-l,3-propanediaminc; 

M-l(3,4-dihydro-2H-pyrano[23-b]pyridin-2-yl)methyl]-l^^^ 

pn^anediamine ; and 
10 2J''.cyano-N-I3-[[(3,4.dihydro-2H-pyrano[2>b]pyridin-2-yl) 

methyllaminolpropyll-lJ-piopylguanidine; aphamaceutically acceptable acid 

addition salt or a stereochemically isomeric form thereof. 

6. A pharmaceutical composition containing a pharmaceutically acceptable carrier and as 
15 an acdve ingredient a therapeutically effective amount of a cOTipound as claimed in 

claim 1. 

7. A process of preparing a composition as claimed in claim 8, cbaracterized m that a 
therapeutically active amount of a compound as claimed in claim 1 is intimately mixed 

20 wifli a pharmaceutically acc^table carrier. 

8. A compound as claimed in claim 1 for use as a medicine. 

9. An intermediate of fbrmual (VD-c) wherein is hydrogen or Ci.6alkyl, and is a 
25 reactive leaving group, a acid addition salt tiiercof or a stereochemically isomeric fonn 

thereof 

r3 

(vn<) 

10. A process for preparing a compound as claimed in claim 1, pbw^tqized by 

30 a) reacting an interemediate of formula (II), wherein =ai-a2=a3.a4=t R^,R^» 
Alkl and Alk^ are as defined in claim l,witii an intermediate of formula (HI), 
wherein Q is as defined in claim 1 and Wl is a reactive leaving group; 



r 
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a2^"^°S— Alk»-N-Alk2-N-H + W«-Q (Dl 

(H) 

b) rcductively £i-alkylating an intennediate of fonnula (VI), wheiein R*, R^, Alk^ 
and Q are as defined in claim 1, with an aldehyde of fonnula (V) wherein "=ai- 
a2=a3-a4='" and R^ aie as defined in claim 1, Alk^ is a direct bond or 
CMalkanediyl; 

H-N— Alk^-N— Q 

_ II 

© 



^v,^^*-^ (VI) 

^ reductive ^-alkylation 



10 c) reacting an intennediate of fonnula (VII), wherein "=ai -32=33-34=**, R^ snd Alk^ 
are as defined in claim 1 and is a reactive leaving group, with an intennediate 
of fonnula (VI), wherein R^, R^, Alk^ and Q are as defined in claim 1; 

(vn) 

15 

or optionally converting the compounds of fonnula (I) into each other following art- 
known functional group transformadon reactions, and fiuther, if desired, converting the 
compounds of fonnula (I) into a salt form by treatment with a phannaceutically 
acceptable acid or base, or conversely, converting the salt form into the fiee base or the 
20 fiee acid by treatment with alkali, respectively an add; and/or preparing stereochemically 
isomeric fonns thereof. 



H-N-Alk^-N— Q 
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